Inferring beliefs and social emotions of others has different neural substrates and possibly different roles in the pathophysiology of different clinical phases of schizophrenia. The current study investigated the neural basis for inferring others' beliefs and social emotions, as individual concepts, in 17 subjects at ultra-high risk for psychosis (UHR), 16 patients with schizophrenia and 20 healthy controls. Brain activity significantly differed from normal in both the left superior temporal sulcus (STS) and the inferior frontal gyrus (IFG) in the schizophrenia group while inferring others' beliefs, whereas those of UHR group were in the middle of those in the schizophrenia and healthy-control groups. Brain activity during inferring others' social emotions significantly differed in both the left STS and right IFG among individuals at UHR; however, there was no significant difference in the schizophrenia group. In contrast, brain activity differed in the left IFG of those in both the schizophrenia and UHR groups while inferring social emotion. Regarding the difference in direction of the abnormality, both the UHR and schizophrenia groups were characterized by hyper-STS and hypo-IFG activations when inferring others' beliefs and emotions. These findings might reflect different aspects of the same pathophysiological process at different clinical phases of psychosis.
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Introduction
Social cognitive impairments among people with schizophrenia are consistently observed across distinct phases of illness (Green et al., 2012) and are considered an important determinant of prognosis and functional outcome (Fett et al., 2011; Horan et al., 2012; Schmidt et al., 2011; Smith et al., 2015) . Therefore, this phenotype has received attention as a promising treatment target and surrogate endpoint of clinical trials (Green et al., 2013; Green and Penn, 2013; Kern et al., 2013; Olbert et al., 2013) . Among deficits across social cognitive domains (Savla et al., 2013) , deficits in inferring others' mental statuses, known as theory of mind (ToM) have been emphasized in light of their relationship to some specific schizophrenia symptoms (Bora and Pantelis, 2013) . These symptoms include delusions of persecution and of reference, third-person auditory hallucinations, thought disorder and negative symptoms (Frith, 1992; Ventura et al., 2013 Ventura et al., , 2015 .
Inferring others' mental statuses can be separated into two distinct subcomponents: inferring others' beliefs and emotions (ShamayTsoory, 2011; Vollm et al., 2006; Zaki and Ochsner, 2012) . Previous studies have suggested that there are distinct neural bases underlying the deficits of inferring beliefs and those of inferring emotions in patients with schizophrenia (Derntl et al., 2012; Harvey et al., 2013; Modinos et al., 2010) . A limited number of studies have investigated the neural bases of these deficits using single functional magnetic resonance imaging (fMRI) tasks in the same participants (Benedetti et al., 2009; Lee et al., 2010) . Statistical methods and the subsequent results vary between studies. These studies suggest altered function in right superior temporal regions of participants with schizophrenia during the inference of others' belief and/or emotions (Benedetti et al., 2009; Lee et al., 2010) . However, these studies used different stimuli in their psychological tasks between inferring beliefs and emotions to 
